Background A high prevalence of prenatal alcohol exposure has been reported among
Introduction
Children and youth 1 in care represent a unique population with disproportionately increased rates of developmental disabilities, congenital malformations, mental health diagnoses, and social maladjustment (Chernoff et al. 1994; Fuchs et al. 2008; Harman et al. 2000; Hostetter et al. 1991; Lindblad et al. 2003) .
Children who are placed in care often are due to a number of unfavourable circumstances, such as, parental and/or drug problems, child abuse and/or neglect, child abandonment, and young maternal age. Such circumstances are likely to increase the likelihood that a child was exposed to alcohol in utero Herrick et al. 2011) . Thus, the risk of fetal alcohol spectrum disorder (FASD) in this population is likely to be high. FASD is not a diagnostic term, but is an umbrella term encompassing four categorical diagnostic entities: fetal alcohol syndrome (FAS), partial FAS, alcohol-related neurodevelopmental disorder, and alcohol-related birth defects (Chudley et al. 2005; Stratton et al. 1996) . FAS is the most severe and visibly identifiable form of FASD. Prenatal alcohol exposure can affect any organ or system of the fetus, therefore, individuals with FASD may have a broad array of physical defects, cognitive, behavioural, emotional, and adaptive functioning deficits, as well as congenital anomalies, such as malformations and dysplasia of the cardiac, skeletal, renal, ocular, auditory, and other systems. These impairments are likely to have lifelong implications.
In a recently conducted study by the authors of this article, utilizing the current epidemiological and medical literature, over 300 disease conditions coded in the International Classification of Diseases, version 10 were identified to occur in individuals with FASD (Popova et al. in progress) . The demonstrated complexity and chronicity of FASD draws attention to the fact that these affected individuals require a wide range of assistance from multiple service systems, including health care, community organizations, remedial education, and others. Without crucial support, people affected by FASD are at an increased risk of developing secondary disabilities, such as mental health problems, trouble with the law, school drop-outs, unemployment, homelessness, and/or alcohol and other drug problems (Streissguth et al. 2004) . When combined with the child's primary deficits, these secondary disabilities increase the complexity of care and result in significant social and economic costs to society (Abel and Sokol 1987; Harwood 2000; Legge et al. 2001; Lupton et al. 2004; PHAC 2003 PHAC , 2005 Popova et al. 2011b Popova et al. , 2012b Stade et al. 2009 ).
In the general population of Canada, the crude prevalence of FAS and FASD have been reported as 1 per 1,000 (Roberts and Nanson 2000) and 9 per 1,000 (PHAC 2003) , respectively. However, the prevalence of FASD among children in care 2 has been reported to be much higher. For example, in the province of Manitoba, of the 1,869 children in care identified as having a disability, 640 (34 %) had FASD and an additional 280 (15 %) were suspected to have FASD (Fuchs et al. 2005) . Based on a total of 5,664 children in care in Manitoba at this time, the prevalence of FASD within this population can be estimated to be 113 per 1,000, which is about 13 times higher than the estimated prevalence of FASD among the general population.
A recent analysis, conducted by the authors of this paper, revealed an alarming prevalence of FASD among children in care in different countries (Lange et al. , 2013 . For example, in Chile, the prevalence of FAS and FASD among children (1 to 20? years of age) in the care of child welfare (''protective'') services and homes for those with mental deficiencies was reported as 62 per 1,000 and 158 per 1,000, respectively (Mena et al. 1993) . In the USA, the prevalence of FAS among children, up to the age of 13, living in foster care was found to be 10-15 per 1,000 (Astley et al. 2002) . Further, the prevalence of FAS in foster homes and orphanages in Russia was reported to be extremely high-150 per 1,000 (Bubnov 2010 )-and in orphanages for children with special needs, the prevalence was even higher-ranging from 427-680 per 1,000 (Legon'kova 2011). In Brazil, the prevalence of FASD among children residing in orphanages was reported as 277 per 1,000 (Strömland et al. 2011) .
The severity of FASD and its associated disabilities are a significant and direct predictor of removing children from their birth homes and placing them in foster care. Thus, Kvigne et al. (2004) reported that among their sample of Northern Plains American Indian children, the children with full-blown FAS were 64 times more likely to be removed from their homes and children with partial FAS were 14 times more likely to be removed from their homes, when compared to children without FAS or partial FAS. Further, children with fullblown FAS were 28 times more likely to be placed in foster care and 14 times more likely to be living with their relatives and children with partial FAS were 5 times more likely to be placed in foster care and twice as likely to be living with relatives, when compared to children without FAS or partial FAS.
There are only a few studies in Canada and the USA that have attempted to estimate the cost associated with FASD (no studies exist in any other country; Popova et al. 2011b Popova et al. , c, 2012b . In the existing FASD-cost analyses (Abel and Sokol 1987, 1991a, b; Harwood 2000 Harwood , 2003 Harwood et al. 1984 Harwood et al. , 1998 Harwood and Napolitano 1985; Rice et al. 1990 Rice et al. , 1991 Rice 1993; Weeks 1989) , the cost of children in care with FASD was not included in the overall estimates. In these studies, the total cost associated with FASD might be underestimated based on the fact that children with FASD are overrepresented in child care systems (Farris-Manning and Zandstra 2003; Hutson 2006; Popova et al. 2012c, d) .
There are only a couple of studies in Canada that have estimated the cost of children in care with FASD. Fuchs et al. (2008) estimated that in 2006 the total annual cost of 400 children in care with FASD in Manitoba, one Canadian province, was $9.5 million. The authors found that the average total daily cost of caring for a child with FASD in the child welfare system was $65 (or $23,760 per annum). However, a study by Stade et al. (2009) estimated that the average annual direct cost per child with FASD in foster care is about $2,000 in Canada. The noticeable disparity between the costs reported by two existing studies is likely due to the utilization of different methodologies and the inclusion and exclusion of different cost components.
The current study is part of a large economic project, with multiple components, working towards estimating the overall burden and cost associated with FASD in Canada Popova et al. 2011a Popova et al. , 2012a Popova et al. , c, d, 2013a . Until now, an estimation of the number of children in care with FASD and the associated cost, at the national level, has not been undertaken in Canada, or in any other country.
Hypotheses
It was hypothesized, based on the current Canadian and international literature, that the prevalence of children in care with FASD is likely higher than in the general population and thus, the economic cost associated with children in care with FASD in Canada is considerable.
Study Objectives
The current study was designed to: (1) estimate the number of children in care with FASD by age group, gender, and province/territory and (2) estimate the associated cost of children in care with FASD in Canada in 2011.
An estimation of the cost of FASD for the Canadian child welfare system is central to describing the extent of its impact on this population, the cost to society, and for evaluating the potential benefits of FASD prevention programs. Furthermore, the current economic estimate has the potential to provide additional policy insights in order to better address the needs of this unique population and to increase awareness of this problem not only in Canada, but also internationally.
Method

Design
The current study was a modeling study using secondary data.
Ethics Statement
Given that the current study utilized secondary data reported on the aggregate level, which is readily available in the literature, it was not necessary to obtain research ethics approval.
The Total Number and Prevalence of Children in Care in Canada
The latest estimates of the total number of children (0-18 years of age) in care and the prevalence estimates of children (0-18 years of age) in care per 1,000 among the general population in Canada, by province/territory in 2007 were obtained from the Canadian Child Welfare Research Portal (http://www.cecw-cepb.ca/statistics; CRCF 2011; Table 1 ).
The methodology of deriving a national estimate of children in care by province/territory is described in a report by Mulcahy and Trocmé (2010) . This study used multiple ascertainment strategies to compile available statistics presented in federal, provincial, and territorial documents and websites, including: The cost of care per day, by age group and gender, for children in care was obtained from Fuchs et al. (2008) . These cost figures were for 2006, but in the current study are reported as inflation adjusted costs for 2011, using the inflation calculator of the Bank of Canada (http://www.bankofcanada.ca/rates/related/inflation-calculator/; see Table 2 ).
The total cost of care per day, included basic maintenance, special rate/special needs, and exceptional circumstances. Basic maintenance refers to the funds that are required for the everyday costs of providing for children in care (e.g., food, utilities, child care, replacement clothing); special rate/special needs funds are those that cover costs that exceed or were not intended to be covered by basic maintenance (e.g., fees for service, therapy, medical expenses); and exceptional circumstances are funds that cover expenses that are above and beyond those required for normal care (e.g., support services, criminal legal fees, renovations required to the foster home for a disabled child).
Data Analysis
Estimation of the Number of Children in Care with FASD, by Age Group, Gender, and by Province/Territory in Canada in 2011
To calculate the total number of children in care for each province/territory, the respective prevalence estimates of children in care, obtained from the Canadian Child Welfare Research Portal (CRCF 2011), were applied to the number of children in the general population for each province/territory in Canada in 2011 (obtained from Statistics Canada 2012). There are only two estimates that exist on the prevalence of children in care with FASD for Canada. The first estimate is 33 per 1,000 (reported for the province of Ontario; Burge 2007) and the second estimate is 113 per 1,000 (reported for the province of Manitoba; Fuchs et al. 2005) . In order to estimate the total number of children in care with FASD for each province/territory, these prevalence estimates were applied (as the lower and upper estimates, respectively) to the total number of children in care for each province/territory.
The age and gender distribution of children in care with FASD obtained from Fuchs et al. (2008; Table 2 ) and was applied to the total estimated number of children in care for each province/territory.
Estimation of the Cost Associated with Caring for Children in Care with FASD by Age Group, Gender, and by Province/Territory in Canada in 2011
The estimated cost figures for children in care with FASD for each age group, gender, and province/territory are reported in 2011 Canadian dollars. The cost per day (adjusted for inflation for 2011) for each age group was multiplied by 365 (number of days in the year), and applied to the estimated number of children in care with FASD.
Results
The Number of Children in Care with FASD, by Age Group, Gender, and by Province/ Territory in Canada in 2011
Prevalence of Children in Care
The highest prevalence of children in care, in 2011, was in the Northwest Territories (30.8 per 1,000-1 out of every 32 children in the territory), followed by Yukon Territory (24.7 per 1,000-1 out of every 41 children) and Manitoba (24.4 per 1,000-1 out of every 41 children), as reported by the Canadian Child Welfare Research Portal (http://www.cecwcepb.ca/statistics; CRCF 2011; Table 1 ). The province/territory with the lowest prevalence of children in care was Prince Edward Island (5.2 per 1,000-1 out of every 192 children in the province), followed by Ontario (6.4 per 1,000-1 out of every 156 children) and Newfoundland (7.5 per 1,000-1 out of every 133 children). However, due to differences in base population sizes, Ontario had the largest number of children in care (18,546), followed by Quebec (12,674) and Alberta (9,377). In 2011, the total number of children in care in Canada was estimated to be 67,433.
Estimated Number of Children in Care with FASD
The three provinces with the highest number of children in care with FASD were as follows: Ontario [612 (lower estimate) to 2,096 (upper estimate)], Quebec (418-1,432) and Alberta (309-1,060). Overall, the total number of children in care with FASD in Canada, in 2011, ranged from 2,225 to 7,620. The estimated number of children in care (0-18 years of age) with FASD by gender, and by province/territory and the associated cost in Canada in 2011 are presented in Table 3 .
The Cost of Caring for Children in Care with FASD by Age Group, Gender, and by Province/Territory in Canada in 2011
The overall cost attributable to FASD among children in care ranged from $57.9 to $198.3 million (boys: $36.0 to $123.4 million; girls: $21.9 to $75.0 million) in Canada in 2011 (Table 3) .
The age group associated with the highest overall cost was 11-15 years of age, followed by the age group of 6-10 years of age. The 0-5 years of age group was associated with the lowest overall cost. Please see Fig. 1 for the FASD-attributable cost of children in care with FASD by gender and age group in Canada in 2011.
Discussion
The results of this study suggest that, in Canada, the annual cost for children in care with FASD is likely to range from $57.9 to $198.3 million. This is clearly a cost component that should not be overlooked in FASD cost studies, when considering the overall burden of FASD on any society. However, the cost of children in care with FASD, estimated in the current study, is only one component of the overall direct cost associated with FASD in Canada.
Despite the fact that the cost for children in care with FASD is substantial, it is likely that it is still underestimated for the following reasons. Firstly, raising children with FASD is a challenging undertaking, one that many foster parents may not be fully prepared for. For this reason, caregivers may choose to put a child with FASD back into provincial/ territorial custody, necessitating another foster family placement, which may be associated with additional costs. Secondly, fostering children with FASD requires special considerations, such as training for both staff and foster parents, which is also likely to result in additional costs.
There are several limitations in the current study. Firstly, the estimated number of children in care in Canada in 2011 was based on the prevalence estimates reported by the Canadian Child Welfare Research Portal for the year 2007 (the most recent available (2011) c Estimated based on the respective provincial/territorial prevalence rates d Estimated based on prevalence 33 per 1,000; Burge (2007) e Estimated based on prevalence 113 per 1,000; Fuchs et al. (2005) f Estimated based on the 2011 inflated cost per day; Fuchs et al. (2008) Child Youth Care Forum (2014) 43:83-96 91 year; CRCF 2011), and was assumed to remain constant during the year, which may not be accurate. Secondly, the prevalence of FASD among children in care is currently available for only two Canadian provinces-Ontario (Burge 2007) and Manitoba (Fuchs et al. 2005) , which were used to estimate the prevalence of children in care with FASD in the other provinces/territories. Therefore, possible variations between the provinces/ territories were not accounted for. Thirdly, due to a lack of respective provincial/territorial data, the age and gender distribution of children in care with FASD, as well as the costs of care per day, were obtained from a study based on the child welfare system in Manitoba (Fuchs et al. 2008 ) and applied to the other provinces/territories, which may not be generalizable to the other provinces/territories of Canada. Lastly, it should be noted that the provinces/territories of Canada vary in regard to the age at which youths are no longer permitted to be in care (i.e., some provinces/territories may only allow youths up to that age of 16 to be in care, while others may permit youths up to the age of 18 or even 21). These provincial/territorial differences were not considered in the current estimate. Unfortunately, currently, there are no other national estimates on the cost of children in care with any other conditions/disorders. Such data would be useful to put the current estimate into context. However, it is known that the average per diem special rate/special needs cost for a child with FASD is approximately 20 % higher than that of the general children in care population ($43 versus $35; Fuchs et al. 2008) . It has also been documented that children with FASD enter care at an earlier age and are more likely to become permanent wards and therefore, spend a greater proportion of the lives in care than children in care without FASD (Fuchs et al. 2008 ). Thus, not only are daily special rate/special needs costs of children with FASD higher, but those costs are extended over a longer period of time.
Cost studies in general have important implications for public policy. Important public policy findings of this study include: (a) funding for FASD prevention (e.g., educating women of childbearing age about the detrimental consequences of consuming alcohol while pregnant) should be a priority-if 10 % of the cost of care were devoted to prevention, Canada could allocate as much as $20 million each year to this objective; (b) improving data collection on prenatal alcohol exposure is necessary, especially for atrisk populations-this would facilitate early and accurate diagnostic evaluations; (c) enhancing access to substance abuse treatment programs for the mothers of children with FASD should be made possible-this could have substantial benefits not only for the Fig. 1 The cost of children in care with FASD by gender and age group in Canada in 2011 striped bar 16-18 years, grey bar 11-15 years, white bar 6-10 years, black bar 0-5 years mother and her current and future children, but also for society as a whole; and (d) increasing the effectiveness of substance abuse treatment programs for women of childbearing age, should be a principle goal-this could provide an important opportunity to prevent the occurrence and/or recurrence of FASD within families. It is a well-known fact that FASD is highly recurrent within siblings (Abel 1988) . Taking a long-term perspective on this issue would suggest that increasing access to and the effectiveness of substance abuse treatment could improve the lives of several thousand children and their families (Gelb and Rutman 2011; Popova et al. 2013b) .
It is also very important to identify strategies to prevent affected children from needing to be placed in care. Multiple efforts will be required to address the needs of this unique population and, via increasing the awareness, to reduce the overall prevalence/incidence of FASD in both the child care population, as well as the general population in Canada and around the world. Further, the development and implementation of programs aimed at reducing or preventing secondary disabilities, if successful, could result in very large cost savings.
The implications of this study for child care agencies include several broad areas of emphasis. Substantial rates of FASD occurrence among children in care suggest that there is an increased need for specialized training of workers, caregivers, and service providers to improve FASD recognition, for understanding the specific needs of children with FASD, and an increased need for comprehensive service plans to support children with FASD and their adoptive families. Based on the high reported prevalence of FASD in child care systems around the world (Lange et al. , 2013 , children in care must be routinely screened for FASD and be referred to diagnostic services where, if necessary, a formal diagnosis can be made. Such an approach has the potential to facilitate early diagnosis, which has several noteworthy benefits (Popova et al. 2013a) .
In regard to future research, the limitations of the current study draw attention to the need for accurate prevalence estimates of children in care with FASD in the provinces/ territories of Canada. Also, there is a need for cost analyses to be conducted within provincial/territorial child welfare systems. Such analyses will help to make informed decisions regarding the programs, policies, and funding support for the numerous activities required to improve the lives of children in care with FASD and to prevent further alcoholexposed births in Canada. Further, research is also needed to identify the unique medical, educational, and social needs of children in care with FASD, and their current patterns of service use (versus service needs).
The burden of children in care with FASD is not measurable by cost of care alone, the lifelong hardships faced by these children, and their families should also be considered. A strategy that could change the lives of several thousand of Canada's most vulnerable people surely deserves consideration at this time. Prevention of FASD may well be one of Canada's priorities for the future. For many children and their families the cost of not acting to prevent FASD and to improve the treatment of individuals with FASD may be too great to bear. If we do not act, the children in care with FASD will likely not have their needs adequately addressed, and thus, will likely experience negative outcomes, such as secondary disabilities, that will not only impact the individual, themselves, well into adulthood, but also the society in which they live (Bueller et al. 2000; Quinton et al. 1984) . The substantial number of children in care with FASD, the high associated cost, and their dependence on the child care system in general, emphasizes the urgency of strategically addressing their needs. We will act, won't we?
